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Background: A better understanding of the factors that influence mammography screening attendance is needed
to improve the effectiveness of these screening programs. The objective of the study was to examine whether
psychosocial factors predicted attendance at a population-based invitational mammography screening program.
Methods: Data on cohabitation, social network/support, sense of control, and stress were obtained from the
Malmö Diet and Cancer Cohort Study and linked to the Malmö mammography register in Sweden. We analyzed
11,409 women (age 44 to 72) who were free of breast cancer at study entry (1992 to 1996). Mammography
attendance was followed from cohort entry to December 31, 2009. Generalized Estimating Equations were used
to account for repeated measures within subjects. Adjusted odds ratios (OR) and 95% confidence intervals (CI)
are reported.
Results: Among 69,746 screening opportunities there were 5,552 (8%) cases of non-attendance. Higher odds of
non-attendance were found among women who lived alone (OR = 1.47 (1.33-1.63)) or with children only (OR = 1.52
(1.29-1.81)), had one childbirth (OR = 1.12 (1.01-1.24)) or three or more childbirths (OR = 1.34 (1.21-1.48)), had low
social participation (OR= 1.21 (1.10-1.31)), low sense of control (OR = 1.12 (1.02-1.23)), and experienced greater stress
(OR = 1.24 (1.13-1.36)).
Conclusions: Public health campaigns designed to optimize mammography screening attendance may benefit
from giving more consideration of how to engage with women who are less socially involved.
Keywords: Mammography, Breast cancer screening, Psychosocial factors, Social support, Sense of control, StressBackground
The public health impact of population-based screening
programs depends to a large extent on optimizing partici-
pation rates. Attendance rates in Swedish counties have
ranged between 66 and 91%, and tend to be lower in
metropolitan regions [1,2]. A better understanding of the
factors influencing attendance at outreach mammography
screening programs is important for further improvement
of the organization and effectiveness of mammography
screening.
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reproduction in any medium, provided the orSweden (the setting of the current study) have been in-
vited to a population-based mammography screening pro-
gram since 1990, in intervals of 1.5 or 2 years depending
on age group and breast density [3]. Between 1990 and
1993, coinciding with baseline data collection for the
current study, 65% of the invited women attended screen-
ing [3], resulting in one of the lowest attendance rates in
Sweden. The comparatively low screening attendance
made it particularly interesting to study factors affecting
screening attendance in this geographical area.
There is some evidence that psychosocial factors may
affect mammography attendance. Being married or living
with a partner, social support, and social participation
are all associated with greater mammography attendance
[3-10]; and social isolation and poor sense of control are
associated with lower attendance [9,11]. It is possibleral Ltd. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly credited.
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various mechanisms including social norms, self-efficacy,
and perceived sense of responsibility towards family
and/or society to take care of oneself. Whereas social
networks may provide practical, financial, emotional and
social support, which may facilitate preventive health
actions, experiencing stress and lacking a sense of control
could impede women’s motivation to take health actions.
Furthermore, civic and social participation can empower
individuals and groups of individuals to take responsibility
and control over their own lives [12,13].
While marital status and cohabitation have previously
been examined in relation to mammography screening
attendance in Sweden [3,5,6], other psychosocial aspects
(e.g. perceived social support, social engagement, stress
and sense of control) have not. These latter factors have
been examined in relation to mammography to some
extent in other countries [9,11,14-16] but more commonly
in relation to cancer incidence and survival [17-23].
We undertook the present study to examine the relation-
ships between psychosocial factors and mammography
screening attendance among Swedish women between
1992 and 2009. In particular, we examined family factors
(cohabitation, parity, and siblings), loneliness, social parti-
cipation, social anchorage, instrumental and emotional
support, sense of control, and stress.
Methods
Design, setting, and population
In this community-based cohort study, we linked data
from the Malmö Diet and Cancer Study (MDCS) to the
Malmö Mammographic Screening Register. Data sources
and sample selection are described below. This study was
approved by the ethics committee at Lund University.
Data sources
The Malmö Diet and Cancer Study (MDCS) is a pro-
spective cohort study that is investigating associations
between diet and cancer. Recruitment began in 1991
and was predominantly done by postal invitation at ran-
dom from the source population of Malmö residents
born between 1926 and 1945. An additional 18.1% of the
respondents joined the study spontaneously as a result
of the passive recruitment campaign, and recruitment
was extended to some older and younger age groups in
1995. At the end of recruitment in the autumn of 1996,
a total of 17,035 women had joined the study [24]. At
baseline, all participants completed a health questionnaire,
which was reviewed for missing answers by a research as-
sistant during the second study visit, a few weeks later.
The Malmö Mammographic Screening Program is an
outreach mammography screening program that was
established in Malmö, Sweden in 1990 [3]. Malmö is
located in southern Sweden, population 307,758 in 2012[25]. Invitations to attend mammography screening are
mailed to all eligible female residents in intervals of 1.5-
2 years. Reminders are not used. The mammography
register is continuously updated to ensure inclusion of all
eligible women (all Swedish residents are assigned a
unique 10-digit personal identification number that can
be linked to a central health and census register). The
screening register contains basic information on number
of invitations, dates, attendance, and recall for each
woman. The age groups invited have varied somewhat
over the years due to changes in recommendations.
Between 1990 and 1998, only women aged 50–69 were
invited; however, in 1999 the upper age limit was extended
to 74 years, and since 2009 the lower age limit decreased
to 40 years. Two-view mammography and double reading
of the mammograms is practiced.
Sample
For the purpose of this study, we selected women who
completed the MDCS baseline questionnaire between
Feb 17, 1992 and Sept 25, 1996 (second and third ques-
tionnaire versions), and who had been invited to the
mammographic screening program in Malmö between
baseline and end of follow-up (date of death, date of emi-
gration from Sweden, date of breast cancer diagnosis, or
Dec 31, 2009, whichever came first). We excluded women
who had been diagnosed with breast cancer before the
baseline interview. The sample flow chart in Figure 1 de-
scribes the different steps of exclusion, resulting in a final
sample of 11,409 individuals.
Measures and definitions
Mammography screening attendance
The outcome variable of interest in this study is mam-
mography screening non-attendance and we used the
individual mammography invitation as the unit of analysis.
Among the 11,409 subjects included in the study sample
there was a total of 69,746 screening opportunities (invita-
tions) during follow-up. Of these, 64,194 (92%) resulted in
attendance and 5,552 (8%) resulted in non-attendance.
Psychosocial factors
Information on psychosocial factors was obtained from
the baseline MDCS health questionnaire. We examined
the following familial factors: cohabitation (living alone
versus living with partner only, with partner and children,
with children only, or with parents or other), siblings (yes
or no), and number of childbirths (none, one, two or three
or more). Information on adopted children, stepchildren,
or other children was not available.
We examined seven other psychosocial factors. Partici-
pants’ degree of social participation was based on res-
ponses to 13 items describing participation in formal and
informal social groups and activities (participation in a
Figure 1 Selection of analytic cohort. With kind permission from Springer Science+Business Media: Cancer Causes Control, Are reproductive
and hormonal risk factors for breast cancer associated with attendance at mammography screening? 24, 2013, 1687-94, Lagerlund M, Sontrop J,
Zackrisson S, figure 1.
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ings held by unions or other organizations, writing a letter
to editor of a newspaper/journal, attending theatre/cin-
ema, art exhibitions, church, night club/entertainment,
private parties, sports events, demonstrations or gathering
with relatives). Participants with affirmative responses to
three or fewer of these activities were considered to have
low social participation [26]. Participants’ degree of social
anchorage was based on responses to five items describing
belonging, anchorage, and feeling of membership/solidar-
ity in formal and informal groups, and rootedness in com-
munity. If three or more of the five items denoted low
social anchorage, overall social anchorage was categorized
as low [26]. Participants were considered to have good in-
strumental support if they indicated high certainty about
having access to practical help and support from otherpeople (e.g., during illness) [26]. Participants’ degree of
emotional support was based on responses to three ques-
tions describing availability of people “to talk to about
most things”, “get support from in difficult situations in
life”, and “to be yourself with”. Overall emotional support
was categorized as low if participants indicated having low
support for ≥2 items. Participants were also asked how
often they had feelings of loneliness (often/sometimes ver-
sus seldom/never). Participants’ sense of control/mastery
was based on responses to four questions about control
over important things in life, personal problems, and
things not turning out the way one had wished and was
categorized as low if lack of control was experienced fairly
to very often for ≥3 items. Finally, participants were asked
if they had experienced recent stress or mental pressure
outside of work (yes/no).
Table 1 Sociodemographic and screening characteristics of
study sample (n = 11,409), Malmö, Sweden (1992–2009)
Sociodemographic variables N (%)
Mean age at baseline (SD) 54.9 (6.7)
Mean age at 1st subsequent screening invitation (SD) 56.7 (6.4)







High school or higher 3,717 (32.7)
Less than high school 7,665 (67.3)
Missing 27
Occupation (present or latest job)
Self-employed/employer/farmer 885 (7.8)
Higher non-manual 741 (6.6)
Middle non-manual 2,049 (18.1)
Lower non-manual 3,489 (30.9)
Skilled manual 803 (7.1)










Invited to screening program before baseline
Yes 8,459 (74.1)
No 2,950 (25.9)
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Descriptive characteristics are reported as mean (standard
deviation (SD)) or count (percent). Reference categories
for predictor variables were chosen based on the greatest
likelihood of non-attendance (from unadjusted cross-
tabulations with the outcome). We estimated odds ratios
(OR) and 95% confidence intervals (CI) for mammog-
raphy attendance from binary Generalized Estimating
Equation (GEE) models where adjustments are made for
correlation of repeated measures within subjects (with an
autoregressive correlation structure). There were only re-
peated measures for the outcome variable and not for the
predictor variables. We first conducted bivariate analyses
to examine the effect of each psychosocial factor on the
odds of non-attendance, and then adjusted the estimates
by age at baseline. Multivariate analyses were conducted
in two steps. In the first step (Model 1) we adjusted each
psychosocial variable for the set of sociodemographic and
screening variables (age, education, employment status,
and country of birth, number invitations received after
baseline, and having been invited to screening before base-
line). In a second step all psychosocial variables were
entered simultaneously along with the sociodemographic
and screening variables (Model 2).
Results
Of 17,035 women who completed the MCDS baseline
questionnaire between 1992 and 1996, 13,649 received
at least one invitation to attend the Malmö mammog-
raphy screening clinic before December 31, 2009, and
11,409 met our inclusion criteria (Figure 1). Among all
the screening invitations that were sent to the study
sample throughout the follow-up period 92.0% resulted
in attendance, with variations between 87.6% and 94.5%
in different calendar years (data not shown). The number
of screening opportunities after baseline ranged between
one and twelve, and there was a positive association
between the number of invitations received and screening
attendance. The more invitations received the higher the
odds of attending (data not shown).
Sample characteristics are presented in Table 1. At
baseline, women were an average of 54.9 (6.7) years
(range: 44 to 72). Mean age at first screening opportunity
was 56.7 (6.4) years (range: 45 to 75). Approximately two-
thirds of women had not completed high school, more
than two-thirds were employed, and 88.3% were born in
Sweden. In terms of occupational status (present or most
recent position), 55.6% were non-manual workers and
36.6% were manual workers. Table 2 shows the distribu-
tion of the psychosocial factors in the study sample.
Associations between psychosocial factors and mam-
mography non-attendance are presented in Table 3. Most
effects weakened with additional adjustments. The results
of the multivariate analysis (Model 2) showed a statistically
Table 2 Distribution of psychosocial factors in study
sample (n = 11,409), Malmö, Sweden (1992–2009)
Psychosocial factors N (%)
Living alone or with others
Alone 2,851 (25.0%)
With partner only 5,549 (48.7%)
With partner and children 2,322 (20.4%)
With children only 576 (5.1%)





















Instrumental support (1 item)
Low (low/medium) 2,831 (24.9%)
High 8,557 (75.1%)
Missing 24
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alone (OR = 1.47, 95% CI: 1.33-1.63) or with children only
(OR=1.52, 95% CI: 1.29-1.81). In the small group of women
who lived with parents or other non-attendance was more
common, but this association was not quite statistically sig-
nificant (OR = 1.44, 95% CI: 0.99-2.10). Number of child-
births was associated with mammography attendance, but
the relationship was not linear – while high mammography
attendance was most common among women with two
children, having one child or three or more children was
significantly associated with non-attendance (OR = 1.12,
95% CI: 1.01-1.24 and OR = 1.34, 95%: 1.21-1.48, respect-
ively). In general, social network and support factors were
positively related to mammography attendance, but after
controlling for other factors only low social participation
predicted non-attendance (OR = 1.21, 95% CI: 1.10-1.31).
The odds of non-attendance were also greater among those
who had a low sense of control/mastery (OR = 1.12, 95%
CI: 1.02-1.23), and those who experienced greater non-
work related stress (OR = 1.24, 95% CI: 1.13-1.36).
Discussion
In this cohort of Swedish women who received regular
invitations to attend mammography screening, non-
attendance was more common among women who were
living alone, among single mothers, among women with
one child or three or more children, and among those
who had low social participation, low control and greater
stress.
In line with a previous Swedish study [5] the present
study showed that women not living with a partner were
less likely to attend mammography screening. However,
a Canadian study did not find a significant association
between living with a partner and having had a mammo-
gram in the previous year [27]. Having a partner may
increase the likelihood of being proactive about one’s
health, perhaps due to feeling accountable towards a sig-
nificant other.
Although nulliparity is a known risk factor for breast
cancer, we observed a non-linear relationship between
mammography attendance and parity. Non-attendance
was more common among women who had given birth
to one child or three or more children compared with
women who had two children, and nulliparous women
did not differ significantly from those with two children.
The literature shows a similar mixed picture [5,28], with
many studies finding no effect of nulliparity on screen-
ing [29-33], a positive relationship between parity and
screening [6,34,35], or an inverse or U-shaped associ-
ation between parity and screening [5,28,36-38]. While
having dependent children may increase motivation to
care for one’s health, having multiple children may im-
pose time constraints. High-parity women were more
likely to have children living at home with them (33.4%),
Table 3 Psychosocial factors (social network/support, control and stress) in relation to non-attendance at mammog-
raphy screening, Malmö, Sweden (1992–2009)
Odds ratios for non-attendance (95% CI)
Psychosocial factors Unadjusted Age adjusted Multivariate model 1§ Multivariate model 2†
Living alone or with others
Alone 1.61 (1.46–1.76)*** 1.59 (1.45–1.75)*** 1.54 (1.40–1.69)*** 1.47 (1.33–1.63)***
With partner only Ref Ref Ref Ref
With partner and children 1.23 (1.11–1.36)*** 1.07 (0.96–1.20) 1.00 (0.89–1.13) 0.94 (0.84–1.06)
With children only 2.26 (1.93–2.64)*** 1.96 (1.66–2.31)*** 1.75 (1.48–2.06)*** 1.52 (1.29–1.81)***
With parents or other 1.63 (1.09–2.42)* 1.56 (1.05–2.31)* 1.47 (1.00–2.15) 1.44 (0.99–2.10)
Number of children
None 1.08 (0.95–1.22) 1.08 (0.96–1.23) 1.05 (0.93–1.19) 0.95 (0.83–1.08)
One 1.22 (1.10–1.36)*** 1.24 (1.11–1.37)*** 1.19 (1.08–1.32)*** 1.12 (1.01–1.24)*
Two Ref Ref Ref Ref
Three or more 1.39 (1.26–1.53)*** 1.42 (1.29–1.57)*** 1.37 (1.24–1.51)*** 1.34 (1.21–1.48)***
Having siblings
Yes Ref Ref Ref Ref
No 1.08 (0.96–1.22) 1.08 (0.96–1.22) 1.07 (0.95–1.21) 1.05 (0.93–1.18)
Feeling lonely
Often/sometimes 1.36 (1.26–1.47)*** 1.36 (1.26–1.47)*** 1.30 (1.20–1.40)*** 1.02 (0.93–1.12)
Seldom/never Ref Ref Ref Ref
Social participation (13 items)
Low 1.27 (1.16–1.38)*** 1.34 (1.23–1.46)*** 1.28 (1.17–1.41)*** 1.21 (1.10–1.33)***
High Ref Ref Ref Ref
Social anchorage (5 items)
Low 1.30 (1.15–1.47)*** 1.28 (1.13–1.45)*** 1.19 (1.06–1.34)** 1.01 (0.89–1.14)
High Ref Ref Ref Ref
Instrumental support (1 item)
Low (low/medium) 1.17 (1.07–1.28)*** 1.18 (1.08–1.29)*** 1.17 (1.07–1.28)*** 1.02 (0.92–1.12)
High Ref Ref Ref Ref
Emotional support (3 items)
Low 1.28 (1.17–1.40)*** 1.30 (1.18–1.42)*** 1.26 (1.15–1.39)*** 1.09 (0.98–1.21)
High Ref Ref Ref Ref
Control/Mastery (4 items)
Low 1.44 (1.33–1.56)*** 1.42 (1.31–1.54)*** 1.33 (1.22–1.44)*** 1.12 (1.02–1.23)*
High Ref Ref Ref Ref
Stress (non-work related)
Yes 1.53 (1.41–1.66)*** 1.49 (1.38–1.61)*** 1.40 (1.29–1.52)*** 1.24 (1.13–1.36)***
No Ref Ref Ref Ref
*p < 0.05, **p < 0.01, ***p < 0.001.
§Adjusted for age, education, employment status, country of birth, number of invitations received, and having been invited to screening before baseline.
†Adjusted for all other psychosocial factors along with age, education, employment status, country of birth, number of invitations received, and having been
invited to screening before baseline.
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(data not shown). Adjusting for age, cohabitation, stress
and other covariates did not appreciably affect the asso-
ciation between high parity and lower mammography
attendance.Social participation appears to capture a different
aspect of social life than that represented by familial
factors such as cohabitation and parity. In contrast to
familial support, social participation indicates how so-
cially active and engaged women are outside the home.
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participation was not appreciably affected by the presence
of other social network variables or familial factors. A so-
cial network may encourage greater screening attendance
or other preventive health care, perhaps through perceived
sense of responsibility towards one’s social group to take
care of oneself or through social pressures to follow pre-
vailing social norms around screening. As demonstrated
in other studies, mammography screening is positively
associated with general social support [9,15], having a
close friend [4], social support from significant others (e.g.
spouse, friends, health professional) [7,38], being a mem-
ber of a volunteer group [8,9], and inversely associated
with social isolation [11]. However, in a US study, no asso-
ciation was evident between ever having had a mammo-
graphic screening test and a social network index variable
[39]. In the present study, social participation was the only
other social network factor that remained statistically
significant after adjusting for cohabitation and number of
children.
In the final multivariate model sense of control was
still associated with screening attendance. The effect was
small but still statistically significant. Our finding corrobo-
rates that of a Canadian study where women with moder-
ate or low sense of control were found to be more likely
to report never having had a mammogram compared to
women with high sense of control [9]. Believing that
circumstances in life are caused by factors outside of one’s
control may lead to a less preventive approach to health.
Stress or distress has mostly been studied in association
with the mammography screening examination itself or in
relation to waiting for or dealing with the results of the
screening test. In contrast, the present study examined
stress as a reflection of the women’s general life situation
and its impact on screening attendance. One explanation
for a negative effect of stress on screening attendance may
be that women who experience higher levels of stress have
less time or energy for attending screening tests. However,
this result contradicts findings from other studies. A
Finnish study found that stress was unrelated to mam-
mography attendance [14], and an American study found
that women who experienced high stress in the past year
were more likely to have had a mammogram compared
with women who experienced low stress [16]. Differences
across studies may result from differing definitions of
stress and differing cultural experiences of stress.
Overall, our findings are in agreement with several
other studies which show that mammography screening
is lower among women who are more socially isolated,
who are not married or cohabitating, and who partici-
pate in few social activities. If this group is under-
screened, they may have a greater risk of undetected
breast cancer and possibly an increased risk for death
from breast cancer. Most research on social support andcancer mortality has been conducted in the US. A pro-
spective study found social isolation to be associated
with worse breast cancer survival, but did not find an
effect of involvement in community activities [19]. Lower
breast cancer survival has been found among women who
were single, separated, divorced or widowed than among
married women [40]. Other studies have not found an
effect of social isolation on breast cancer mortality or
incidence. [17,20,41,42].
Strengths and limitations
The sample constituted of a selection of individuals with
high screening attendance. This study cohort had an
overall mammography attendance rate of 92%, which is
considerably higher than the 65% observed in the gen-
eral population of this geographical area at the time of
the baseline data collection [3]. This is likely due to the
fact that the MDCS cohort has a higher proportion of
Swedish born women, is selected towards better health,
and possibly higher socio-economic status and healthier
lifestyle than the general population [43]. Although it is
possible that the distribution of psychosocial factors may
differ among non-responders (the proportions could be
either higher or lower), and psychosocial factors may
affect mammography attendance differently in the gen-
eral population, our findings are consistent with a large
body of literature showing an inverse association be-
tween social support, social participation and mammog-
raphy attendance. The psychosocial measures included
in our analysis were limited to variables available in the
MDCS. Questions on social support and participation
were not tailored towards preventive health measures or
health concerns in particular; however, many aspects of
social network and support were captured, including so-
cial participation and anchorage, and both emotional
and instrumental support. Because of the prospective
nature of this study and long follow-up period (median
follow-up: 15 years; range: 4–18), it is possible that
women’s psychosocial situation may have changed be-
tween baseline and screening. However, this type of
exposure misclassification would likely attenuate ra-
ther than inflate associations with the outcome. The
strengths of this study include its large size and pro-
spective follow-up of screening attendance. While
other studies largely relied on self-reported mammog-
raphy attendance, our measure came from register
data, which would reduce the risk of outcome misclassifi-
cation. Further, information on psychosocial factors was
obtained independently of mammography screening. Fi-
nally, since we had register information on breast cancer
diagnoses from the cancer register we excluded women
who had had breast cancer before baseline and were thus
able to examine screening attendance prior to breast
cancer diagnosis.
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In this Swedish cohort of over 11,000 women who
received regular invitations to attend mammography
screening, non-attendance was associated with living
alone, single motherhood, having given birth to one child
or three or more children, low social participation, low
control/mastery, and greater stress. The results of our
analysis provide some support for the argument that pub-
lic health campaigns designed to optimize mammography
screening attendance may benefit from giving more con-
sideration of how to engage with women who are less
socially involved. Future research should evaluate whether
socially isolated women are at greater risk for undetected
breast cancer.
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